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Annual Outage Plan — Our Journey

David Katz

Head of Operations Planning
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Our challenge — more demand for outages

Figure 17: Historical and Forecasted Capital Deployment
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Our challenge - less certain planning environment
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Our challenge: More demand for outages in a less certain planning environment



Our journey to meeting this challenge

e Accepted: Every outage introduces cost and risk

e Recognized: Our strategy to do the work cannot simply demand double
the number of outages.

e Revised: our process across Transpower to refocus on doing as much
work as possible per outage.

* Key process focuses
o Planning with longer lead times
o Bundling work at every opportunity

o Plan Wairakei Ring outages as a campaign



Results so far...
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Average ORs and Rolling Average ORs by Date
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Next Steps — Outage optimization tool support to enable more work outage

e Starting the journey to procure an outage optimization tool

o Market scan is complete, we have identified possible vendors

o Begin a Proof of Concept, then funding reserved for possible
implementation

* This will make developing outage plans more efficient enabling more
time to be spent on the hard to plan



Next Steps — Engineering study tool support less predictable planning
environment

* |nvestigate tooling that runs 30+ power flow studies, and identifies risks
o Investigation about to start
o Possible vendors available, but no clear off the shelf tooling

o This will enable much deeper understanding of outage risk due to
variations in intermittent generation.

o Strong synergies with control room use cases



2026/27 Annual Outage Plan — Key Dates
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Key Outages and Projects for 2026/2027

Gayatri Kanduri

Works Planner




Significant Project-related work In 26/27

HVDC planned maintenance

These outages constrain system availability and act as hard boundaries for bundling other work.

Substation Circuit Breakers (CB) / Reactive power filters/ protection
programmes

These typically span multiple outage windows.

Line programme with campaign-style outages

These are high-impact due to duration and limited seasonal flexibility.

HVDC Pole and Bi-pole scheduled maintenance Outages (Jan—Feb 2027) NI & Sl are operationally
significant.

BRK-SFD

BEN 220BZ CB & filter migrations (Replacement or migration of high-voltage circuit breakers and associated

reactive power filtering equipment)
ASY 66 kV CB replacement + pole refurbishment (Renewal of ageing 66 kV circuit breakers alongside

associated structural or pole works)
Protection / SPS projects (e.g. SPS-linked outages) R

BPE_TKU 1 (long line outage window Mar—May 2027)
BRK—SFD tower steel replacement / painting campaigns



Growth from Customer Enquiries & New Connections

e Customer connection enquiries have exceeded forecast for the past two years
* New enquiry inflow stays strong through, particularly:

1. Generation (solar, wind, Battery Energy Storage System -BESS)

2. Electrification
The growing level of activity does mean that planning and coordination of outages becomes
increasingly important to support these future connections while maintaining system reliability.

Net Zero Grid Pathways (NZGP) — Stage 1.1

* Lines - TKU-WKM Duplexing (NZGP Stage 1.1) Scheduled outage window from January
11, 2027, to May 14, 2027. This is a prolonged, campaign-style line outage.
e Subs - various enabling works include upgrades such as HLY=SFD protection, ONG 110kV

split and autochangeover scheme, and TKU SPS, with primary equipment enhancements
at TKU and WRK.

* These outages are classified as time-bound within POCP for 2026/27.
e Outcomes: Central North Island (CNI) Investments aim to increase transfer capacity north

of Bunnythorpe by 60-90%, supporting additional generation and electrification demand
while ensuring system stability.
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HVDC Outages

Steve Butler
Service Performance Manager — HVDC & PE




HVDC Outages
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Wairakei Ring Outages Campaign Management

Dylan Crighton

Programme Manager




Background

e THI. WKM _1, THI. WRK_1 and
WKM_WRK 1 outages are difficult to
manage due to large generation
constraints.

 Campaign management is needed to
improve Transpower’s ability to
confidently deliver this outages.

* Prior to NZGP upgrades, historic outages
have averaged 1.8 days per circuit per
year.
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What’s Campaigh Management

* Plan work around the outages, not outages around the work

 Regular outage cadence over the same period each year, similar approach to HVDC
outages

e Centralised coordination of Transpower’s programme
 Governance group established to provide oversight and business support

* An additional level of outage timing and duration change control

Objective: Transpower and industry confident in outage period and able to schedule
work with confidence.
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WRK-WKM-C Outage Grid Planning Process (April Outages)

3-10 years
prior to
outage

v W W

October November

February

(T-30) (T-4) (T-2)

Long Term Outage Investigation Confirm Extended Confirmed Outage Final Work Plan Annual Outage
Needs Projects Start Outage Needs Need All work planned, Execution of outages
Ongoing forecast of Any relevant Confirmed timing For annual 2-day contingency plans
indicative outage investigation and duration of T + maintenance issued, outage
requirements lodged projects begin 18 months outages. outages, confirm confidence from
need or cancel System Operator

Any break-in work and subsequent outage extension outside of the above is subject to governance approval

*(T— X) where T is the outage month and X is the months prior to the outage
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Looking Forward

 We'rein a transition period and still planning 26/27 outages.
e Large outages in 26/27, up to 18 outage days across three circuits.

e THI_WKM 1 — NZGP Whakamaru station upgrades, 8-days

e THI_WRK 1 & WKM_WRK_1 — Wairakei maintenance, 5-days each circuit
* From 2028, outages on WRK-WKM-C planned 18-months in advance

 Confirm best annual outage period, have traditionally been held in late November
early December

* Reviewing all months from September to April for 27/28 and beyond. Will be
engaging with generators. There is no good month, there will be trade offs

e Qutages will be planned annually but cancelled prior if not required

* Firm maintenance outages needed every second year
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WRK-WKM New Line

* Included in Net Zero Grid Pathways long list of project

* Now in early stages of investigation considering a new or replacement
WRK-WKM line

* Public consultation is expected in 2027
e Possible build in second half of RCP5 (2033 to 2035)



Outage Notifications and Representations

Dave Brown

Outage Planner




Outage Notifications

 After the Annual Outage Plan is published in May, any changes to the plan will be
communicated via notifications.

* You will receive notifications if you have registered an interest against a
particular Outage Block (asset).

» Let us know if there are any assets you want to register your interest for.

* Prior to the 19" May (publication of Approved AOP), you won’t receive
notifications for any changes — but all the outages can be viewed in POCP.

» Filters can be set up in POCP to notify of any changes to the outages you are
interested in.

* If Transpower does not receive correspondence from you to raise concerns over
any outage(s), we assume that you agree to how Transpower has proposed them.

25



Customer Representations

After a notification is sent, interested participants can request reconsideration of the
timing and/or duration of the outage via a representation (within 7 business days of the
notification being sent).

Transpower will assess the representation and follow the process outlined in the EA’s
Outage Protocol.

Interested participants are entitled to request a net benefit test if they consider the
outage does not meet the net benefit principle.

System Operator studies and their outcomes are taken into consideration when making
changes to outages, to ensure system security.

Transpower have an obligation to review outages based on changing environments,
conditions or assumptions that have an impact on security and/or market.

26



Communicating with Transpower

North North Island (NNI)

Craig Woolf
© Operations Planning
Senior Outage Planner

Demetrius Aati
© Operations Planning
Outage Planner

Jordan Smith

© Operations Planning

Operations Planning Engineer

NNI_Outage_Co-ordinators
@transpower.co.nz

South North Island (SNI)

[ Mark Braithwaite
‘ © Operations Planning

Outage Planner

/ Callum Wadek
k. © Operations Planning

Outage Planner

Kelly Dear
© Operations Planning

Outage Planner

SNI_Outage_Co-ordinators
@transpower.co.nz

OutagePlanners@transpower.co.nz

Currently on

OHMS project

South Island (SI)

Pravin Jannoo
© Operations Planning
Outage Planner

David Brown
© Operations Planning
Outage Planner

Tim Blackman
© Operations Planning
Outage Planner

Cameron Mills

© Operations Planning
Outage Planner

SI_Outage_Co-ordinators
@transpower.co.nz




Grid Owner Customer Portal for Outage Notifications

Pravin Jannoo

Outage Planner




OHMS replacing IONS

New way we send notifications

31st March 2026
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Notification
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Customer Portal to
view details

[Phoine: Mumbser:
Erall:

koetficabicn onby

12 Mar 2024

Pratdin Jznnoo

Genesk Encrgy Limibed
HFNI10003E 1

z

Praiin Lannog - Outage Plannes
#5d 3 590 6937

Su SamiaE ransnos oo n2



Notification

- TRANSPOWER \ Outage Planning Notification: Notification only () OM-Genesis Energy Limited 2 a Pravin Jannoo

Eg ¢ BACK DOWNLOAD POF SEND RESPONSE
*

o Recipient: Genesis Subject: Natification only
Sender: Pravin Jannoo Notification ID: NFN3100038-1
Notification Date: 12/03/2026 1311 Outage Reason: Testing Notification only
Status: Closed Outage Impact:

Version: V2 - Substations On N-Security:
Additional Details:

(i) Detailed Operational Requirements supplied by the National Grid Operations Centre shall be read in conjunction with this Outage Advice.

Outage Windows
Outage Block Description Planned Start Time Planned Finish Time Time Frame Nature Recall Time Status
HAY_FDR_1052 Haywards Feeder 1052 (WGE Trentham B) 13/03/2026 08:00 13/03/2026 15:00 Daily RS - Removal From Service 02:00 hrs Approved

Rows perpage: 25 = 110f1



Notification with Confirmation
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Notification with Confirmation

©

b O T

=== Transrower | Outage Planning Notification: Test

¢ BACK
Recipient: Genesis
Sender: Pravin Jannoo
Notification Date: 30/01/2026 15:27
Status: Sent
Version: v3 -

e O | e |
(@] _ Further investigation and discussion required.

P

(i) Detailed Operational Requirements supplied by the National Grid Operations Centre shall be read in conjunction with this Outage Advice.

Outage Windows
Dutage Block Description Planned Start Time
CCT_2039_WKN_WKM Communications Circuit 2039 Whakamaru North to Whakamaru 22/07/2026 08:00

Subject:

Notification ID:

Outage Reason:

Outage Impact:

Substations On N-Security:

Additional Details:

Planned Finish Time

22/07/2026 18:30

Test

NFN3100001-1

test

test

() OM- Genesis Energy Limited (3 ’ Pravin Jannoo

DOWNLOAD POF SEND F

The following generation is requested be available for dispatch during peak load times

ADD - Addington
Time Frame Nature Recall Time Status
Daily RS - Removal From Service 08:00 hrs Approved

Rows per page: 25 =

1-10f1



Customer Portal View

= - TRANSPOWER | Outage Management: Qutage Planning Notifications () OM-Genesis Energy Limited ' Pravin Jannoo
R sta i ' R B
Quick Filter el bzt 22 R Earliest OW Planned Start Date | All Notification Date | All el Active Outages | All
&
@ o Naotification ) Notification Earliest Latest Planned . Responded Response
Notification ID Subject Outage Reason o Active Response
Type Date Planned Start Finish By Date
- S
NFN3100001-1 Notfication With .o test 30/01/2026  22/07/2026  22/07/2026 Awaiting Response /' RESPOND
Confirmation
Notification with . Pravin
NFN3100034-1 . INV_ROX_1 AQP Maint 10/03/2026 22/06/2026 26/06/2026 v _ 10/03/2026 ® VIEW
Confirmation Jannoo
NFN3100017:2 Notiication with o, pen 3 Cable tests 13/02/2026  30/03/2026 02042026 o - 16/02/2026 @ VIEW
Confirmation Jannoo
Notification with o ) Pravin
W
NFN3100035-1 e CMLFKNLT, FROLTI Lines insulation 11/03/202  07/04/2026  09/04/2026 o - 11/03/2026 @ VIEW
Notification with Pravin
vy
NFN3100036-2 ot UHTT2 cause 11/03/2026  07/04/2026  10/04/2026 o - 11/03/2026 @ VIEW
NFN3100038-1 Motification Motification only Testing Notification only 12/03/2026 13/03/2026 13/03/2026 v @ VIEW
NFN3100038-2 AVN AVN Testing AVN 12/03/2026 13/03/2026 13/03/2026 v @ VIEW
NFN3100037-1 Notification Notification only test 12/03/2026 16/03/2026 16/03/2026 J ® VIEW
NFN3100021-1 AVN Anything | did it again now a new rev cause 16/02/2026 29/05/2026 29/05/2026 v © VIEW

Rows perpage: 25 =  1-90f9



Outage Planning Policy and Outage Assessments

Mark Gilchrist

System Security Manager




Outage Planning Policy

The policy clarifies how, in our dual roles as System Operator and Grid Owner, we
will meet our obligations around outage planning, coordination and assessment.

It draws on our Code obligations as Grid Owner and System Operator:
* The obligations Grid Owner has when planning outages

* The obligations the System Operator has when assessing outages and notifying
interested parties.

This policy does not cover the additional Grid Owner obligations described in the
Outage Protocol.
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Outage Planning Policy Summary

Principles Responsibilities
When planning outages

1. Consider concurrency of outages Asset owners endeavour to avoid concurrencies and timing

that cause security concerns

2. Consider timing of outages System operator identifies problems and alternative options

Asset owners decide whether to move outages

When asset owners unable or unwilling to move outages that have potential to create a security concern

3. Consider costs and benefits of outages Grid owner considers costs and benefits of its outages.

System operator identifies mitigations & considers
costs/benefits to ensure cost-effective option is selected.

4. |dentify potential impacts System operator identifies potential impacts and publishes
to industry as required.

Short notice outages which potentially cause a security concern

5. Consider the notification period System operator identifies potential impacts and publishes
to industry as required.




Roles of Industry Participants

System Operator:

e Assesses all asset owner outages to identify security concerns,

e |dentifies how the outages may be better planned to avoid security concerns

* |dentifies ways to mitigate remaining security concerns

* |dentifies the potential impacts should the identified security concerns be presentin

Asset Owner (incl the Grid Owner):

* Must notify the system operator of outages that have the potential to impact system security
(this is generally coordinated through the Planned Outage Coordination Process (POCP))

 Must endeavour to avoid security concerns, consider the impacts of their outages and possible
conflicts with other outages

* Must endeavour to make changes where the system operator identifies security concerns, but

e Ultimately retain discretion around their outages

29
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Purpose of outage assessments

Outage assessments determine whether any proposed outages introduce risks
to system security.

Planning ahead - What would happen if the planned outage went ahead and
then an unplanned outage happened?

If we identify a risk, we develop solutions to ensure outages can proceed safely
and maintain system security.

Assess scheduled Identify security Mitigate security

outages violations violations




Outage Assessment Timeline

Planning & Project Support System Security Real time
A A A

> 6 weeks

6 weeks out Real time
out

Developing mitigation solutions well before outages occur in real time.



The System Operator’s Outage Assessment Process

Assess Mitigate

scheduled Idenjufy gecurlty security
violations

outages violations

We begin by gathering information:

 Why is the outage needed?

 What equipment is affected?

* When is the outage occurring?

* Are there any other concurrent outages?



The System Operator’s Outage Assessment Process

(SSESS Identify security Mitigate

scheduled : ; security
violations . :
outages violations

* Conducting a power flow analysis
* |dentifying security violations
* During steady-state (pre-contingently)
e Caused by a contingent event (post-contingently)

* Types of security violations
* Thermal violations (Overloading assets)
* Voltage violations (Non-compliant voltages)
» Voltage instability (Cascading failure)



The System Operator’s Outage Assessment Process

Assess
scheduled
outages

Mitigate

Identify security seeufi

violations

violations

Were there any security violations identified?
No. System Operator advises the Grid Owner that the outage can proceed without any mitigation required.

Yes. Mitigation required.

Methods of mitigating security violations:

1.  Separate and/or reschedule outages
2.  Special Protection Schemes (SPS) 4.  Request load management
3. Request generation agreements 5. Implement a system split

System Operator advises the Grid Owner about mitigation options.
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System Views in POCP

Minura Vithanage

Planning and Project Support Manager




New functionality in POCP

e Allows Transpower POCP admins to set system wide Saved Searches
e System Views enable users to easily find key projects in POCP, e.g upcoming HVDC outages
e System Views will appear under the "Saved Searches"

* These a viewable by all POCP users

Outages TRANSPOWER E POCP - Transpower v (¥ . Minura Vithanage
. . Weeks | [
Quick Filter Active Weeks From Today 4 Active Today | Active Between | All List | Calendar ? ADD FILTER & EXPORT
+ Save Current Search
Start ) Planning MW MW MVar .
|:| Outage Block 4N End Time Type Asset Owner GXP Grid Zone d

Time Status Remaining Loss Output [ HVDC Outages @ svstemview ]/‘




Managing lower South Island low hydrology

Mark Gilchrist

System Security Manager




Background

Last 52 Weeks Generation Mix - Weekly GWh Last 7 Days Generation Mix - Weekly GWh

-H}'dru @ Geathermal @ Wind @ Thermal @Co gen @ 5Salar .H}'dru @ Geathermal @ Wind @ Thermal B 5olar @ Ca qen

1.4% 4.2%
8.8Y%

8.1%

57.5% 26.4% 58.3% Market
Operations
Weekly Report —

1 March 2026

22.8%

History:

* Hydro generation makes up a significant proportion of New Zealand's generation supply under
normal circumstances.

* In 2022 and in 2025 Waiau hydro storage in the lower South Island was very low.

* On both occasions the System Operator went through the time consuming process of
requesting a semi-permanent bus split at Gore Substation.

* In 2025 load was added at Edendale as Frontera had converted to one electric boiler

* The MW flow is south towards the Tiwai (575MW) load

* There are thermal or voltage stability issues in GZ14
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New Grid Owner Offer

Offer:
A split on the Gore Bus. (On either Disconnector 557 or 567)
The offer can be used at the SO’s discretion:

* The split can be used under dry year or low Waiau storage inflow conditions

 The GO is notified and retains visibility when the split is put in place

e Protection and Grid running arrangement is suitable to allow the bus split.

 The arrangement is expected to be temporary and will be reviewed once the SPS solution currently in
design (GOR-ROX COPS and BAL-BWK COPS) becomes operational (expected within ~18 months)

Advantage:

e Separates 110kV network generation.

Disadvantage:

e This split requires manual switching and once implemented would be semi-permanent
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Close

David Katz

Head of Operations Planning




Unuhia Ki te uru tapu n

Kia watea, kia mama, te

Koia ra e Rongo, whakairia ak
Kia tina! Tina! Hui e! Taiki e!

Draw on, draw on

draw on the supreme sacredness

to clear, to free the heart,

the body and spirit of humankind

That is Rongo suspended high above us
Draw together! Affirm!




Thank you
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